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Time Series - Exercise Sheet

1. Rewrite the following model pt = 0:7pt�1+1:2pt�2+0:8pt�3+1:6pt�4+ut:
using the lag operator, L:

2. Consider the following dynamic models,

i) byt = 0:4yt�1 + 0:3yt�2 � 0:5yt�3 + 1:1yt�4 � 0:7yt�5
ii) byt = 0:2yt�3 + "t + 0:3"t�1 � 0:2"t�2
iii) byt = "t + 0:1"t�1 + 0:3"t�2 + 0:55"t�3
iv) byt = 0:16yt�4

a) Identify each model.

b) When can the models in ii) and iii) be considered invertible.

3. Consider the monthly data from June 1982 to August 1996 of the 5
year Tbond given in Figure 1:

Figure 1

a) Given the following correlograms:
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Figure 2: Levels Figure 3:First Di¤erences

Why are the correlograms of the levels and �rst di¤erences so di¤erent?
What can you say about the persistence of the two series and of the eventual
time series models you would suggest in both cases?

b) Given the following models for the �rst di¤erences (�TBOND5t), in-
dicate:

i) What type of model were estimated in each case;

ii) Which one would you choose to model the �rst di¤erences of TBOND5?
Why?
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Model A Model B

Model C Model D

c) Considering one-step a head forecasts for the next 10 months, the fol-
lowing statistics were obtained for each model:

Model A Model B

Model C Model D
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Which model would you choose based on the analysis of the RMSE and
the MAE?

d) Considering models C and D, and assuming that you forecast for the 10
periods (i.e. November 1995 to August 1996) �xing your information
in October 1995, what will the forecast for August 1996 from these two
models look like.

e) Note that in the forecast exercise of question c) the sample was split
into two parts: One for estimation (1982m6 - 1995m10) and the rest
for forecasting (1995m11 - 1996m8), why is this important?

4. To statistically compare the forecasting accuracy of the AR(9) and
the MA(9) models, we may compute Diebold-Mariano (DM) statistics
using the squared error and absolute error loss functions. The DM
statistics are based on the following loss di¤erentials

dsq;t =
�b"MA(9)

t

�2
�
�b"AR(9)t

�2
dabs;t =

���b"MA(9)
t

���� ���b"AR(9)t

���
computed using the 1-step ahead forecast errors from the AR(9) and
MA(9) models, respectively. A time plot of these loss di¤erentials are
shown below

In general both loss di¤erentials are positive indicating that the MA(9)
model produces a larger forecast error than the AR(9) model. The DM
statistic

DM =
d

se(d)
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may be computed by regressing the loss di¤erential on a constant and choos-
ing the NW correction to the standard error.

or

The DM statistic has an asymptotic standard normal distribution. Using
both the squared and absolute value loss functions we reject the null hypoth-
esis that the AR(9) and MA(9) models have equally forecasting accuracy.
Since the t-statistics are positive we conclude that the AR(9) model is more
accurate than the MA(9) model.
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